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(54) Abstract True 

Metering valves for pressurised dispensing containers 



(57) This invention relates to metering valves for pressurised dispensing containers. 

The present invention provides a metering vah/e for use with a pressurised dispensing container. The 
valve comprises a valve stem (1 ) co-axially slidable within a valve member (2) defining an annular metering 
chamber (13). Outer and inner annular seals (4, 5) are operative between the respective outer and inner ends 
of the valve member (2) and the vah/e stem (1) to seal the annular metering chamber (13) therebetween. 
Wherein the vah/e member (2) comprises a main component part (17) and a liner (16) lining at least a portion 
of an inner surface of the main component part (17). The liner (16) is made of a material selected from a 
fiuoropolymer, a ceramic, a metal or a glass and the main component part (17) is made of another material. 
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IMPROVEM ENTS IN OR PRT.ATT NG TO METERING VALVES 
FOR PRESSURISE D DISPENSING CONTAINERS 



This invention relates to metering valves for 
pressurised dispensing containers. 

Conventional metering valves for use with 
pressurised dispensing containers comprise a valve 
stem coaxially slidable within a valve member defining 
an annular metering chamber, and outer and inner 
annular seals operative between the respective outer 
and inner ends of the valve stem and the valve member 
to seal the metering chamber therebetween. The valve 
stem is hollow whereby in a non- dispensing position of 
the valve stem, the metering chamber is connected to 
the container and charged with product therefrom. The 
valve stem is movable against the action of a spring 
to a dispensing position wherein the metering chamber 
is isolated from the container and vented to 
atmosphere for the discharge of product, 

A problem with this type of metering valve, 
especially with liquid propellant having a particulate 
product suspended therein, is the deposition of the 
solid product on the internal surfaces of the metering 
chamber and other components after a number of 
operation cycles and/or storage. This can lead to 
reduced efficiency of operation of the valve since 
deposition of the product reduces the amount of active 
drug available to be dispensed (due to the active drug 
remaining on the surfaces of the chamber) . Prior art 
devices rely on the container and attached valve being 
shaken in an attempt to dislodge the deposited 
particles as a result of the movement of the liquid 
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propellant and product mixture. However, whilst this 
remedy is effective within the body of the container 
itself, it is not effective for particles deposited on 
the inner surfaces of the metering chamber. As the 
5 size of the chamber is significantly smaller, the 
restricted flow of fluid in the metering chamber 
(caused by the tortuosity of the flow path through the 
chamber) means that the fluid in the metering chamber 
does not move with enough energy to adequately remove 
10 the deposited particles. 

It is therefore an object of the present 
invention to provide a metering valve in which 
deposition of the product and active drug component on 
15 the walls of the metering chamber is minimised. 

According to the present invention there is 
provided a metering valve for use with a pressurised 
dispensing container, the valve comprising a valve 

20 stem co-axially slidable within a valve member 

defining an annular metering chamber, outer and inner 
annular seals operative between the respective outer 
and inner ends of the valve member and the valve stem 
to seal the annular metering chamber therebetween, 

25 wherein the valve member comprises a main component 

part and a liner lining at least a portion of an inner 
surface of the main component part, wherein the liner 
is made of a material selected from a f luoropolymer, a 
ceramic, a metal or a glass and the main component 

3 0 part is made of another material. 

Preferably the liner is polytetraf luoroethylene . 

Preferably the liner is formed as a separate 
35 component insertable within the main component part. 



Alternatively the liner is formed as a co- 
moulding with the main component part. 

Preferably the thickness in the radial direction 
of the liner is less than or equal to 0.6 mm. 

In one embodiment the thickness in the radial 
direction of the liner is 0.5 mm. 

In an alternative embodiment, the liner is a 
material selected from stainless steel or aluminium, 
at least a portion of an inner surface of the liner 
being coated with a layer of polytetraf luoroethylene . 

Preferably the thickness in the radial direction 
of the polytetraf luoroethylene layer is less than 30 
microns . 

Particular embodiments of the present invention 
will now be described, by way of example only, with 
reference to the accompanying drawings, in which: 

Figure 1 is a cross- sectional view of a metering 
valve according to the present invention; 

Figure 2 is a cross-sectional view of the 
metering chamber of the metering valve of Figure 1, 
showing two alternative versions of the inner liner on 
the right and left hand sides- 

Figure 3 is a cross -sectional view of another 
embodiment of metering valve according to the present 
invention/ 

Figure 4 is a cross -sectional view of the 
metering chamber of the metering valve of Figure 3, 
showing two alternative versions of the inner liner on 
the right and left hand sides. 
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The metering valve of Figure 1 includes a valve 
gtem 1 which protrudes from and is axial ly slidable 
within a valve member 2 defining an annular metering 
chamber 13. The valve member 2 is located within a 
5 valve body 22 which is positioned in a pressurised 

container (not shown) . The metering valve is held in 
position by means of a ferrule crimped to the top of 
the container. 

10 An outer seal 4 and an inner seal 5 of 

elastomeric material extend radially between the valve 
stem 1 and the valve member 2. The outer seal 4 is 
radially compressed between the valve member 2 and the 
valve stem 1 so as to provide positive sealing 

15 contact, the compression being achieved by using a 

seal which provides an interference fit on the valve 
stem 1 and/or by the crimping of a ferrule onto the 
pressurised container during assembly. 

20 The "upper end" 7 (i.e. the end which protrudes 

from the valve) of the valve stem 1 is a hollow tube 
which is closed at a flange 8, which flange 8 is 
located within the metering chamber 13 . The valve stem 
1 includes a discharge port 9 extending radially 

25 through the side wall of the valve stem 1 adjacent to 
the flange 8. Formed in an intermediate section 7a of 
the valve stem 1, which is also hollow, is a passage, 
comprising a pair of spaced radial ports 10 and 11 
which are inter-connected through the central cavity. 

30 

A spring 15 extending between a second flange 21 
located between and separating the intermediate 
section 7a and a lower section 7b of the valve stem 1, 
biases the valve stem 1 in a w non-dispensing" position 
35 in which the flange 8 is held in sealing contact with 



the outer seal 4. The second flange 21 is located 
putside the valve member 2, but within the valve body 
22. 

The metering chamber 13 is sealed from the 
atmosphere by the outer seal 4 and from the 
pressurised container (not shown) to which the valve 
is attached by the inner seal 5. In the illustration 
of the valve shown in Figure 1, the radial ports 10 
and 11 together with the central cavity connect the 
metering chamber 13 with the container so that in this 
condition the metering member 13 would be charged with 
product to be dispensed. 

Upon depression of the upper end 7 of the valve 
stem 1 relative to the valve member 2 so that it moves 
inwardly into the container, the radial port 10 is 
closed off as it passes through the inner seal 5 so 
that the metering chamber 13 is isolated from the 
contents of the pressurised container. Upon further 
movement of the valve stem 1 in the same direction the 
discharge port 9 passes through the outer seal 4 into 
communication with the metering chamber 13. In this 
"dispensing" position the product in the metering 
chamber 13 is free to be discharged to the atmosphere 
via the discharge port 9 and the hollow upper end 7 of 
the valve stem l . 

When the valve stem 1 is released the biassing of 
the return spring 15 causes the valve stem 1 to return 
to its original position, the metering chamber 13 as a 
result becoming recharged in readiness for further 
dispensing operations. 

Conventional valve members are formed as a single 
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moulding from one material such as acetal, polyester 
or nylon which are prone to the deposition problems 
described above. It has been found in experiments that 
deposition of the active drug on the wall of a 
5 metering chamber made from a f luoropolymer such as 

PTFE, a ceramic or a glass is significantly reduced, 
compared to conventional valve member materials such 
as acetal, polyester or nylon. 

10 However, a problem associated with utilising 

f luoropolymer s in metering members is the fact that 
f luoropolymers tend to "swell" when exposed to the 
propellants used in such pressurised dispensing 
containers* This swelling can affect the metered 

15 volume of the metering chamber as the internal and 
external diameters of the valve member change 
uncontrollably. Hence, the dose size administered is 
also affected. This is a serious problem, especially 
where the product is a pharmaceutical drug requiring 

20 to be administered in accurately determined doses. 

In the present invention the valve member 2, as 
shown in Figure 2, comprises a main component part 17 
and an inner annular liner 16 assembled or formed co- 

2 5 axially and in contact with one another. The main 

component part 17 is manufactured from a conventional 
material for such a component, for example acetal, 
polyester or nylon. In one embodiment the inner liner 
16 is manufactured from a f luoropolymer such as 

30 polytetraf luoroethylene (PTFE) and lines the inner 
annular surface of the valve member 2 so that it 
effectively forms the wall of the metering chamber 13. 
Typical f luoropolymers of this type are the TEFLON 
(RTM) PFA fluorocarbon resins manufactured by Du Pont, 

35 Inc. Alternatively, the inner liner 16 may be formed 



from a ceramic or a glass. The inner liner 16 is 
."thin-walled" , having a typical thickness in the 
radial direction of between 10% and 30% of the total 
radial thickness of the valve member 2 . In one 
example the thickness in the radial direction of the 
inner liner 16 is 0.5 mm and the thickness of the main 
component part 17 1.5 mm. 

The left-hand and right-hand sides of Figure 2 
show two alternate versions of the inner liner 16. On 
the left-hand side the inner liner 16 extends axially 
along the length of the annular metering chamber 13. 
On the right-hand side the inner liner 16 additionally 
extends radially to cover a base 20 of the valve 
member 2, which lies adjacent the inner seal 5. The 
version shown on the right-hand side of Figure 2 has 
the advantage that deposition of the active drug on 
the base 20 of the valve member 2 is minimised. 

. _ ; . The problem associated with the utilisation of 
fluoropolymers is overcome in the present invention by 
limiting the use of the PTFE or other f luoropolymer to 
only the liner 16. The thin-walled nature of the 
liner 16 results in the degree of swelling of the PTFE 
being reduced to the extent that variation of the 
metered volume is insignificant. A further advantage 
of using PTFE in only the liner 16 is that the volume 
of PTFE required to manufacture each metering valve is 
reduced significantly compared to a valve member 2 
wholly manufactured from PTFE. This is advantageous 
since PTFE is expensive compared to the conventional 
metering valve member materials of acetal , ■ polyester 
and -nylon. An advantage of forming the ceramic or 
glass liner 16 as a thin-walled component is that the 
difficulty and cost of forming simple annular shapes 



out of ceramics or glass is less than the difficulty 
and cost of forming complex shapes, as would be 
required to produce the entire valve member 2 in these 
materials. 

The f luoropolymer liner 16 may be manufactured as 
a separate moulding insert able within the main 
component part 17 of the metering valve 2. 
Alternatively, the main component part 17 and 
f luoropolymer liner 16 may be moulded together as a 
single component, the moulding process involving two 
steps* The first step comprising the moulding of the 
liner 16 from PTPE and the second step comprising 
inserting the liner 16 into a second mould and 
injecting the main component part material, for 
example polyester, into the mould to form the main 
component part 17 surrounding the liner 16. 

Alternatively the liner 16 of PTFE may be applied 
to the main component part 17 as a coating by means of 
spraying, dipping or any other suitable coating 
mechanism. 

The ceramic or glass liners 16 are preferably 
formed as separate components insertable within the 
main component part 17 of the metering valve 2 . 

Another embodiment of the present invention is 
shown in Figures 3 and 4 . As in the embodiment 
described above the valve member 2, as shown in Figure 
3, comprises a main component part 17 and an inner 
annular liner 16 assembled or formed co-axially and in 
contact with one another. The main component part 17 
is manufactured from a conventional material for such 
a component, for example acetal, polyester or nylon. 



In this embodiment, however, the inner liner 16 is 
manufactured from a metal such as aluminium or 
stainless steel and lines the inner annular surface of 
the. valve member 2 so that it effectively forms the 
wall of the metering chamber 13. An inner surface of 
the liner 16 is coated with a layer 18 of a 
fluoropolymer such as those described above. The 
inner liner 16 has a typical thickness in the radial 
direction of between 10% and 30% of the total radial 
thickness of the valve member 2. In one example the 
thickness in the radial direction of the inner liner 
16 is between 0.3 mm and 0.5 mm and the thickness of 
the main component part 17 1.5 mm. The thickness of 
the PTFE layer 18 in the radial direction is very 
thin, typically no more than 30 microns. 

: The left-hand and right-hand sides of Figure 4 
show two alternate versions of the inner liner 16. On 
the left-hand side the inner liner 16 extends axially 
along the length of the annular metering chamber 13. 
On the right-hand side the inner liner 16 additionally 
extends radially to cover a base 20 of the valve 
member 2, which lies adjacent the inner seal 5. The 
layer 18 is applied to the inner surface of both the 
radial and axial portions of the liner 16. The version 
shown on the right-hand side of Figure 4 has the 
advantage that deposition of the active drug on the 
base 20 of the valve member 2 is minimised. 

The problem associated with the utilisation of 
fluoropolymers is overcome in this embodiment by 
limiting the use of the PTFE or other fluoropolymer to 
only the thin layer 18. The thin nature of the layer 
18 results in the degree of swelling of the PTFE being 
reduced to such an extent that variation of the 
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metered volume is insignificant. A further advantage 
of using PTFE in only the layer 18 is that the volume 
of PTFE required to manufacture each metering valve is 
reduced significantly compared to a valve member 2 or 
5 liner wholly manufactured from PTFE, This is 

advantageous since PTFE is expensive compared to the 
conventional metering valve member materials of 
acetal, polyester and nylon. 

10 The annular liner 16 is preferably manufactured 

as a separate component insertable within the main 
component part 17 of the metering valve 2 . Preferably 
the liner 16 is a % push-fit' in the main component 
part 17 such that the liner 16 is positively retained 

15 in the main component part 17. Alternatively, the main 
component part 17 may be moulded around the annular 
liner 16. The liner 16 is inserted into a mould and 
the main component part material, for example 
polyester, is injected into the mould to form the main 

20 component part 17 surrounding the liner 16. 

The PTFE layer 18 is applied to the inner surface of 
the annular liner 16 by any suitable method, for 
example spraying or dipping. The liner 16 may be 
25 coated before or after insertion in the main component 
part 17. 

The present invention has particular application 
to pharmaceutical metering valves. Whilst the 

30 invention has been described with reference to PTFE, 
ceramic or glass and to a particular type of valve 
member, it will be apparent that the liner 16 could be 
manufactured from any f luoropolymer and 
inserted/utilised in other types of valve member 

35 without departing from the scope of the present 
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invention. 
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CLAIMS : - 



1. A metering valve for use with a pressurised 
5 dispensing container, the valve comprising a valve 

stem co-axially slidable within a valve member 
defining an annular metering chamber, outer and inner 
annular seals operative between the respective outer 
and inner ends of the valve member and the valve stem 

10 to seal the annular metering chamber therebetween, 
wherein the valve member comprises a main component 
part and a liner lining at least a portion of an inner 
surface of the main component part, wherein the liner 
is made of a material selected from a f luoropolymer, a 

15 ceramic, a metal or a glass and the main component 
part is made of another material. 

2. A metering valve as claimed in claim 1, 
wherein the liner is polytetraf luoroethylene . 

20 

3. A metering valve as claimed in claim 1 
wherein the liner is a material selected from 
stainless steel or aluminium, at least a portion of an 
inner surface of the liner being coated with a layer 

25 of polytetraf luoroethylene. 

4. A metering valve as claimed in any preceding 
claim, wherein the liner is formed as a separate 
component insertable within the main component part. 

30 . 

5. A metering valve as claimed in any of claims 
1 to 3, wherein the liner is formed as a co-moulding 
with the main component part. 

35 6. A metering valve as claimed in any preceding 
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claim wherein the thickness in the radial direction of 
.the liner is less than or equal to 0.6 mm. 

7. A metering valve as claimed in any preceding 
claim wherein the thickness in the radial direction of 
the liner is 0.5 mm. 

8. A metering valve as claimed in claim 3 
wherein the thickness in the radial direction of the 
polytetrafluoroethylene layer is less than 30 microns. 



9. A metering valve substantially as 
hereinbefore described with reference to and as shown 
in the accompanying drawings. 
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